Meso-and Neoproterozoic mafic-ultramafic rocks from northern Guangxi show mainly calc-alkaline features. The mafic rocks have (Nb/La) pm 1) = 0.13~0.51, (Th/La) pm = 0.85~3.3, Ti/Ti* 2) = 0.29~0.79 and show negative Nb and Ti anomalies in primitive mantle normalized diagrams. The Mesoproterozoic mafic rocks have lower ε Nd (T) than those of Neoproterozoic, -1.99 ~ -5.13 vs. -0.74 ~ 2.4, respectively. They plot in the field of volcanic arc basalt in tectonic discrimination diagrams and display geochemical signatures of island arc volcanics. The mafic-ultramafic rocks are thought to be the products of magmatism of convergent plate boundary rather than derived from mantle plume. Therefore, they can not be regarded as an indicator of breakup of Rodinia supercontinent.
INTRODUCTION
The western end of Proterozoic Jiangnan orogenic belt is located at the northern Guangxi, China (Fig. 1) , where the Mesoproterozoic Sibao group and the Neoproterozoic Danzhou group occur. A lot of mafic-ultramafic rocks are hosted in the Sibao group (e.g., in Baotan area of Luocheng) and Danzhou group (e.g., in Sanmen area of Longsheng; Fig. 1 ). These mafic-ultramafic rocks were considered to be ophiolite suite, resulted from northward subduction of the oceanic plate (so called "South China Ocean": Xing et al., 1992) , which was located between the Yangtze block and Cathaysia prior to their collision during Grenville orogeny (Sibao orogeny in Guangxi: Guo et al., 1984; Xia, 1984; Li, 1999a) . Later on, thermal metamorphism was found to occur in the country rocks around the mafic-ultramafic rocks in both Sibao and Danzhou groups. Thus the "ophiolite suite" was put into question (Yang, 1989; Ge et al., 2000a) . Four maficultramafic dykes intruding into Sibao group were dated at 828 ± 7 Ma by Li et al. (1999) . These mafic-ultramafic dykes have been considered by some researchers (Li et al., 1999; Ge et al., 2000a Ge et al., , 2000b Ge et al., , 2001 ) to be correlated with 827 Ma the Gairdner Dykes Swarm (GDS) and 824 Guo et al., 1984; Ge et al., 2000b; Zhang et al., 1997; GRGST, 1981 GRGST, , 1990 . A, Baotan area of Luocheng; B, Sanmen area of Longsheng. 1, Sibao group; 2, Danzhou group; 3, Sinian system; 4, Cambrian system; 5, Devonian system; 6, Quaternary system; 7, Granite; 8, 9, Fault; 10, Geological boundary; 11, Sampling location; 12, Profile line. formation. In the Wentong formation, komatiitic basalts locally occur as 5~100 m thick flows in Heijia, Zhongkui and Jiepai (Yang, 1990; Zhou et al., 2000) . The intrusive rocks include layered mafic-ultramafic rocks, a small amount of diorite and late granite.
Fig. 1. Schematic geological map of Baotan and Sanmen areas from northern Guangxi in the western section of Jiangnan orogenic belt (modified after
207 Pb/ 206 Pb ages using single-zircon evaporation technique for pillow basalt from Sibao group are 1734 ± 20 Ma. Sm-Nd isochron age of mafic-ultramafic rocks from Sibao group is 1782 ± 32 Ma (Han et al., 1994) . The mafic-ultramafic dykes taken from Yang Meiao profile between Rongshui and Huanjiang cities, that intrude into Sibao group and covered by Baizhu formation of Danzhou group, yielded a mean SHRIMP U-Pb zircon age of 828 ± 7 Ma (Li et al., 1999; Wang, 2000) . Because the Sibao group and the intruding dykes are clearly intruded by the large Sanfang granite (825 ± 6 Ma), the mean age (828 ± 7 Ma) of the dykes is considered to be a record of metamorphic event caused by the intrusion of Sanfang granite and might be younger than the emplacement age of mafic-ultramafic dykes (Mao et al., 2001 ). Re-Os isotope age of Cu-Ni sulphide ore hosted in Sibao group is 982 ± 21 Ma (Mao et al., 2001) . The strata of the Sibao group were tightly folded, trending NW to nearly EW, in response to the northward subduction of oceanic crust. The Sibao group was intruded by the Bendong, Sanfang and Yuanbaoshan peraluminous S-type granites, which yielded SHRIMP UPb zircon ages of 820 ± 7 Ma, 825 ± 6 Ma and 824 ± 4 Ma respectively (Li et al., 1999b) . Different Rb-Sr isochron ages of 957 ± 64 Ma, 1040 ± 64 Ma and 1063 ± 95 Ma for Bendong granite were given by Dong (1987) , Hu (1991) and BGMRGP (1985) .
The Sibao group is unconformably overlain by the Danzhou group. The Neoproterozoic Danzhou group, with a thickness of 968~4780 m (Chen and Mao, 1995) , is distributed from Jiuwandashan to Yuechengling of northern Guangxi. Major rock types in the Danzhou group include metamorphic pelitic-silty rocks with flysch rhythm and Bouma sequence, exhibiting turbidity flow features, lesser carbonate rocks, spilite and volcaniclastic rocks, which represent neritic and bathyal facies of back-arc basin origin (Guo et al., 1985) . The Danzhou group, from top to bottom, consists of Gongdong, Hetong and Baizhu formations. The mafic-ultramafic rocks occur dominantly in the Hetong formation. The layered mafic-ultramafic rocks occur as sills that intruded into the Hetong formation along the plane of stratification (BGMRGP, 1985) . The sills swarm in Sanmen area extends for about 33 km trending NE (Fig. 1B) . In Longsheng area, 15 km northeast Sanmen, it is about 16 km long with the same trend (not shown in Fig. 1B ). U-Pb zircon age from layered gabbrodiabase in Danzhou group is 837 Ma (Yang et al., 1988) while 206 Pb/ 238 U age of zircon in the spilite from Sanmen is 977 ± 10 Ma (Gan et al., 1996) . Sampling locations in the Sibao group from Baotan of Luocheng and in the Danzhou group from Sanmen of Longsheng are shown in Figs. 1A and 1B respectively. We will concentrate on the geochemical characteristics of mafic-ultramafic rocks occurred in both the Wentong formation in Sibao group and the Hetong formation in Danzhou group.
The igneous rock types in both Sibao and Danzhou groups are basically similar. However, the volcanicintrusive rocks in Sibao group contain more intermediate rocks, such as andesites and diorites, than those in Danzhou group. Basalts and diabases in the area are dominantly tholeiitic. Their primary minerals are plagioclase and augite. Accessory minerals include magnetite, ilmenite and pyrite. The matrix shows intergranular texture, in which the triangular interstice among plagioclase laths is filled by augite, magnetite grain etc. They were replaced by tremolite, chlorite and clinozoisite. The spilite shows pillow structure, in which plagioclases are oligoclase (An 22~27) in the matrix. Subhedral plagioclase and augite are present in the gabbro with typical gabbro texture. The chemical composition of the gabbro is identical to that of the diabase in the area, they may be identified by different textures. Both andesitic basalts and tholeiites display similar mineral composition and texture, but the former have higher SiO 2 . The plagioclases in the diorite are andesine (An 32~35) with hypidiomorphic granular texture. The lherzolite are replaced by clinozoisite, serpentine, tremolite and magnesite. Most mafic-ultramafic rocks in the two groups show evidence of greenschist facies metamorphism. Various degrees of tremolitization, chloritization and serpentinization are well developed throughout the area.
GEOCHEMISTRY
The selected samples of mafic-ultramafic rocks and some intermediate rocks in the area were analyzed for major, rare earth and other trace elements as well as for Nd and Sr isotopic compositions. Major element contents were determined by conventional wet chemistry (Liu et al., 1999; Huang et al., 2002) at the Central Laboratory of Department of Earth Science, Nanjing University (NJU). Rare earth and other trace elements were analyzed by ICP-AES (Liu et al., 1999) and ICP-MS (Finnigan MAT-Element 2: Zhu et al., 2001) respectively at the State Key Laboratory of Mineral Deposit Research, Nanjing University (NJU). Analytical precision is less than ~1% for major element oxides and less than ~10% for rare earth and other trace elements. The Results of analyses on the reference samples of both international and Chinese standard, i.e., American USGS, Japanese JGS and Chinese IGGE, are given in Appendix. Nd and Sr isotopic compositions were determined at the Open Laboratory of Constitution, Interaction and Dynamics of Crust-Mantle System, the Ministry of National Lands and Mineral Re- Zhou et al. (2000) .
Sampling areas: BT, Baotan area of Luocheng; SM, Sanmen area of Longsheng. Samples 1~7, from Wentong formation of Mesoproterozoic Sibao group; Samples 8~14, from Hetong formation of Neoproterozoic Danzhou group. Sample 7 (GX-4) is taken from
Subscript pm shows primitive mantle normalized values.
sources, China, using techniques described by Gao et al. (1999) . The validity of elemental and isotopic ratio measurements was verified by duplicate analyses. Moreover, the results for the NBS-987 standard over the course of analyses were 0.710319 ± 0.000019. The results on the standard of both La Jolla and GBW04419-02 (international basalt) were 0.511862 ± 0.000004 and 0.512744 ± 0.000014, respectively. Major and trace element analyses of mafic-ultramafic rocks and some intermediates from this area are listed in Table 1 From the FeO*/MgO-SiO 2 diagram (Fig. 4) , it is evident that among 22 samples of the volcanic-intrusive rocks from Sibao group, 16 of them fall into the calc-alkaline field, other 3 samples in the tholeiitic area (close to the boundary line between two fields; Fig. 4A ). We have reasons, therefore, to consider that the most mafic rocks from Sibao group should be classified as calc-alkaline series. In addition, Fig. 4B also suggests that both calc-alkaline and tholeiitic series in mafic rocks from Danzhou group are equally important (11 samples from each series). Compared with the Danzhou group, the Sibao group contains more andesites and diorites, as stated above, which provides a petrological evidence for calc-alkaline affinity of Sibao volcanic-intrusive rocks (Miyashiro, 1974) . The classifications of rock series in both Sibao and Danzhou Maitre et al., 1989) . 1, Sibao group (this work); 2, Sibao group (Ge et al., 2000b (Ge et al., , 2001 3, Danzhou group (this work); 4, Danzhou group (Ge et al., 2000a) . Guangxi (after Wichester et al., 1977) . The same legend as Fig. 2 Miyashiro, 1974 Tectonic environment for the Meso-Neoproterozoic mafic-ultramafic rocks from northern Guangxi is interpreted logically using various tectonic discriminative diagrams. Whether in element pair (e.g., Ti-Zr), three elements (e.g., Y-La-Nb) or element ratio (e.g., Ce/Nb-Th/ Nb) tectonic discrimination diagrams (Figs. 5-7) , most mafic-ultramafic rocks in Sibao and Danzhou groups plot in the field of volcanic arc basalts (Fig. 6 ), analogous to calc-alkaline suites (Fig. 5) Pearce, 1982) . The same legend as Fig. 2 . Fig. 7 . Plot of Ce/Nb-Th/Nb for mafic-ultramafic rocks from northern Guangxi (after Saunders and Tarney, 1991) . The same legend as Fig. 2 (Fig. 4) . Some mafic rocks from the Danzhou group are within or near "back-arc basalts" field ( Fig. 5) , reflecting a subduction-related environment. In the light of geochemical studies, Yan et al. (1996) also pointed out that the mafic-ultramafic volcanic-intrusive rocks in Danzhou group from Sanmen and Longsheng were emplaced in a back-arc basin environment. In diagram Ce/ Nb-Th/Nb (Fig. 7) , most mafic rocks from the Sibao group lie in a domain between island arc basalt, andesite and average crust. This indicates that they share more continental arc volcanics signatures, as most of them are the calc-alkaline volcanic arc rocks (Figs. 5 and 6) . Condie (1989) has compiled chemical analyses of Precambrian basalts and andesites of the world, and put forward geochemical screens for Precambrian mafic rocks formed in different tectonic settings. In present study, the geochemical screens of Condie will also be used for the discrimination of tectonic environments for the maficultramafic rocks in both Sibao and Danzhou groups (data of his screen for arc basalts are put in parentheses for comparison). Table 1 shows that the mafic-ultramafic volcanicintrusive rocks from Sibao group have lower TiO 2 contents, from 0.41 to 0.66 wt.%, with some up to 1.01 wt.% (≤1.25 wt.%); lower Ta, 0.08~0.68 ppm (≤0.7 ppm); lower Nb, 1.32~7.47 ppm (≤12 ppm); higher La/Ta ratio, 20.3~53.7 (>15); lower Ti/Y, 127.3~246.6 (<350). All these data are within the range of the screen for arc basalts (listed here in parentheses) of Condie (1989) . Therefore, these mafic-ultramafic rocks from the Sibao group may be considered to have arc basalts (ARCB) signatures rather than within plate basalts (WPB). Moreover, in the light of lower Hf/Th, 0.33~1.02 (<8) and higher Th/Yb, 0.7~3.6 (>0.1), they can be distinguished from N-MORB. Thus, their geochemical features of arc basalts may be further confirmed. Thirdly, their La/Ta ratio, of 20.3~37.8 (≤50) (individually up to 53.7) and lower Ti/Zr ratio, of 25.8~82.6 (<85) suggest that they may be classified as calc-alkaline basalts formed in arc settings. Geochemical characteristics of most mafic rocks from Danzhou group also have similar tectonic implications. They are calcalkaline basalts and tholeiites formed in arc settings, unlike any within plate basalts (WPB) ( Table 1 ; Figs. 4-7) . The geochemical screens proposed by Condie (1989) for basalts formed in various tectonic setting do not include back-arc basin basalts, which may be, evidently, incorporated with arc basalts.
Fig. 2. Plot of (Na 2 O+K 2 O)-SiO 2 for mafic-ultramafic rocks from northern Guangxi (after Le

Fig. 3. Plot of Zr/TiO 2 -Nb/Y for mafic-ultramafic rocks from northern
The chondrite-normalized REE patterns of the MesoNeoproterozoic mafic and intermediate volcanic-intrusive rocks from the study area are shown in Fig. 8 . All samples show LREE enriched patterns. (La/Yb) N ratios range from 3.6 to 6.7, exhibiting typical features of calcalkaline volcanics in island arc (Wallace and Carmichael, 1992; Wyman, 1999) . Small negative Ce anomalies are observed for these samples. It implies that some subducted pelagic sediments with negative Ce anomalies have been transported into arc magma source or alternatively there existed a sources with concave REE patterns in the mantle (Shimizu et al., 1992) beneath the study area during Meso-Neoproterozoic. Moreover, all REE patterns show negative Eu anomalies [Eu/Eu*] 0.76~0.93 (Table 1) . These may be related to the fractionation of plagioclases or generally poor An in plagioclases of every rock in the area.
The primitive mantle-normalized patterns of selected HFSE and REE in mafic-ultramafic and some intermediate rocks (except sample SM-57) from Sibao and Danzhou groups are broadly similar (Fig. 9) . The patterns of komatiitic basalt (GX-4, Fig. 9A ) and ultramafic sample (SM-47, Fig. 9B ) display negative Nb, Ta, Zr, Hf and Ce anomalies, showing the characters of arc volcanic rocks. Other samples have higher (Th/La) pm (0.85~0.33), lower (Nb/La) pm (0.13~0.51; Polat et al., 1999) and Ti/Ti* (0.29~0.79; Wyman, 1999) . Their patterns of trace ele- ments also, therefore, display prominent negative Nb and Ti anomalies, i.e., typical arc signature (Hollings and Wyman, 1999; Wyman, 1999) . These features have also been ascribed to contamination by crustal components (Ge et al., 2000b (Ge et al., , 2001 ). However, other geochemical evidences for crustal contamination are not clear. For example, the geochemical data (Table 1 and Zhou et al., 2000; Ge et al., 2000b Ge et al., , 2001 ) of mafic-ultramafic rocks from Sibao group, totaling 37 samples, have never shown any correlation between differentiation indicator, Mg#, and some major and trace element ratios, such as K 2 O/TiO 2 , Rb/Sr, Ba/Zr, La/Sm and La/Yb (Brandon et al., 1993) . Besides, any negative correlation in the Nb/Ta-La/Yb plot caused by crustal contamination (Münker, 1998) have never been found. Moreover, Nb/U ratios are as low as 4~5, i.e., lower than that of upper crust (about 9). Nb/Ta ratios range from 3.7 to 15.4, i.e., lower than chondritic (17.6). All these indicate that interactions between the host mineral for Nb, Ta, such as rutile, and fluid in magma source during the subduction of ocean crust was an important process that constrained the geochemistry of the mafic-ultramafic rocks (Münker, 1998) .
Re-Os isotopic data of Cu-Ni sulphide ore hosted in mafic-ultramafic rocks from Sibao group in Baotan area, i.e., γ Os = -27.9 ~ -7.3 for Cu-Ni sulphide ore, are consistent with lithospheric mantle signatures rather than those of crustal contamination (Mao et al., 2001) . The mafic-ultramafic rocks from Danzhou group have similar characteristics. On the other hand, MORB-normalized diagrams display a marked relative enrichment of LILE, such as Rb, Ba, K and Pb in the mafic-ultramafic rocks form both Sibao and Danzhou groups (not shown). The ratios of some incompatible trace elements, such as La/ Nd, La/Ta, Sm/Nd and Nb/Ta in the mafic-ultramafic rocks are close to those of primitive mantle (Sun and McDonough, 1989) . The factors of above ratios of trace elements in the mafic-ultramafic rocks with respect to those in primitive mantle are, generally, less than 2 (Table 1). It implies that the enrichment of LILE in the maficultramafic rocks is likely to mirror the mantle source signatures (Tommasini et al., 1995) . Thus, the process controlling the geochemical variability of the maficultramafic rocks may primarily be source mixing of subducting crustal materials rather than crustal contamination.
Sm-Nd and Rb-Sr isotope analyses of the maficultramafic and some intermediate rocks in the two groups are listed in Table 2. From Table 2 , it is evident that the mafic rocks from Sibao group have lower ε Nd (T) (-1.99 -5.13) and higher ( 87 Sr/ 86 Sr) i (0.719~0.722). This is coupled with the geochemical characters of trace elements. It is possible that the mantle, from which magma were derived, had been enriched by subducting-slabderived components. Or, it may also suggest that more recycling crustal materials carried from continental margin were subducted and involved in mantle source beneath the arc. This conclusion is consistent with that obtained in the above discussion.
Compared with the volcanic rocks of Sibao group, however, the mafic rocks from Danzhou group have higher ε Nd (T) (-0.74~2.4) and lower ( 87 Sr/ 86 Sr) i (0.707~0.719) ( Table 2) . Two possible explanations for this are: (1) backarc spreading might lead to the upwelling of more depleted deep mantle; (2) lesser crustal components were involved in the mantle source of the mafic magmas. This has also been proved by the fact that only half of mafic rocks from Danzhou group (Fig. 4B) were classified as calc-alkaline series.
In the processes of low grade regional metamorphism and hydrothermal alteration, Rb-Sr isotope system might be disturbed. However, Table 2 indicates that the variations between ε Nd (T) and ( 87 Sr/ 86 Sr) i of Meso- Sun and McDonough (1989) .
Fig. 9. Primitive mantle-normalized trace element patterns of the mafic-ultramafic rocks in Sibao (A) and Danzhou (B) groups from northern Guangxi. Normalizing values taken from
Neoproterozoic mafic-ultramafic rocks in the area are concordant. Therefore, the information about the Precambrian tectonic settings in the area may be more reliable, which is implied by the geochemistry of major, immobile trace elements and Sm-Nd, Rb-Sr isotopes of Meso-Neoproterozoic mafic-ultramafic rocks in combination with geological data.
TECTONIC IMPLICATIONS
(1) It was reported that komatiitic basalts locally exposed in Sibao group have higher MgO and exhibit pillow and spinifex texture. They have been classified as komatiitic series (Yang, 1990; Zhou et al., 2000) . It is believed that komatiitic lava, in general, is derived from plume. As mentioned above, however, the komatiitic basalts in the study area show typical features of arc basalts. The question is why plume-derived komatiitic basalt magma display geochemical signatures of arc basalt. Zhou et al. (2000) pointed out that the Yangtze block and Cathaysia might have had Archean basement, hence the komatiitic basalt from Sibao group were erupted in a continental rift setting and contaminated by continental crustal material. Zhou et al. (2000) considered that the occurrence of komatiitic basalt in Sibao group has been explained by the ascent of a Mesoproterozoic mantle plume beneath the continent rift. From the analysis of sedimentary facies for Sibao group, the komatiitic basaltic magma is considered to have erupted in a marginal sea environment (Yang, 1990) along the southern margin of the Jiangnan orogenic belt.
In the late Archean Abitibi greenstone belts, Canada, almost coeval (2.7 Ga) arc-type tholeiites and calcalkaline volcanics are associated with plume-derived komatiite. Contemporaneous subduction and plume magmatism did occur in Abitibi greenstone belts. These assemblages have been regarded as evidence of interaction between the arc and the plume (Wyman, 1999) . The close spatial and temporal association of both arcs and plumes was also reported in Cretaceous Caribbean magmatism (White et al., 1999) . In Tonga arc, the komatiitic lava derived from Samoan plume could flow in the early arc setting (Farley, 1995) . Thus, it is seen that both arc and plume magmatism may not be exclusive but, sometimes, correlated with each other. On the basis of a model presented by Wyman (1999) , arc volcanism may occur before, during and after plume activity. The interactions between arc and plume were probably caused by subduction step back at the margin of hotspot (Wyman, 1999) or the subduction of plumemodified spreading centers (Hollings et al., 1999) . We do not have enough geological and petrological evidence to argue whether subduction step back or the subduction of spreading center was responsible for association of plume-derived komatiite and arc-type volcanic-intrusive rocks in Sibao group. But the occurrence of komatiite in arc-type assemblage in Sibao group suggests that the interaction between arc and plume during Mesoproterozoic did exist along southern margin of the Yangtze block. The arc signatures of the plume-derived komatiitic basalts in Sibao group might be caused by complex interaction between the arc and the plume, rather than simply by the (Mao et al., 2001) ; Sample SM-44 and SM-48, 837 Ma (Yang et al., 1988) . (2) The mafic-ultramafic rocks from Danzhou group are geochemically distinct from the 824-827 Ma the Gairdner Dyke Swarm (GDS) and the Amata suite in Australia. The GDS and Amata suite show obvious continental flood basalt (CFB) and ocean island basalt (OIB) signatures. In tectonic discrimination diagrams, they are located in "within plate basalt" (WPB) field (Zhao et al., 1994) . The GDS is very large, extending over 1000 km. The volcanics province, in which the GDS and Amata suite occur, covers over, at least, 210000 km 2 . So large scale basic magma event was, generally, related to plume activities beneath the area (Zhao et al., 1994) and considered as an indicator of breakup of Rodinia (Li et al., 1999) . However, Neoproterozoic mafic-ultramafic volcanic-intrusive rocks from Danzhou group have never shown plume-derived magma signatures. They, conversely, were emplaced in back-arc basin setting and display arc-affinities. Moreover, their outcropping area, i.e., the scale of mafic magmatism, is rather small and incomparable with that of GDS and Amata suite in Australia. Therefore, although their occurrence was related to the spreading of back-arc basin, they should be, generally, considered as the products of magma activities in convergent plate margin, and could not be regarded as a sign of breakup of the Rodinia. If the breakup of Rodinia has effected the peripheral area of Yangtze block, the related evidence would be found elsewhere. For example, the (~800 Ma) mafic rocks in some Sinian basins in the western section of Jiangnan orogenic belt and the (803 Ma) basaltic rocks in Suxiong formation of Sinian system distributed in the western border of Yangtze block display CFB or OIB geochemical characters. The later has been considered as an indicator of the breakup of Rodinia (Li et al., 2002) .
(3) Li (1999a) pointed out that the oceanic basin, where continental arc coexisted with more island arcs, occurred between Yangtze block and Cathaysia during Meso-Neoproterozoic (at about 1.0 Ga). Guo (1994) proposed model for the Mesoproterozoic Sibao arc. A number of geological data indicate that the subduction of the oceanic crust did exist and related island arc volcanic activities did occur along the southern margin of Yangtze block during Mesoproterozoic, whether in its western, middle or eastern sections (Guo, 1994; Li, 1999a; Shu et al., 1995; Zhou et al., 1993; Xing et al., 1992) . Petrochemically, arc volcanics are usually tholeiitic or calc-alkaline. Their geochemistry is dependent on the emplacement location in the convergent plate margin, such that those from immature island arc are generally tholeiitic whereas those from active continental margin are usually calc-alkaline (Jakes and Gill, 1970; Miyashiro, 1974; Plank et al., 1988; Hunter et al., 1995) . As mentioned above, the volcanicintrusive rocks from Sibao group generally show calcalkaline signatures. This implies that Mesoproterozoic Sibao arc should be the Yangtze continental margin arc and share more "continental arc" lithogeochemical characters.
